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Purpose  and  Test  Procedure 
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Purpose  and  Test  Procedure 


The  purpose  of  the  four  (4)  non-deformable  impactor  left  side  impact  tests  was  for  research 
and  development  in  support  of  the  CRASH3  damage  algorithm  reformulation. 

The  subject  vehicle,  a 1990  Honda  Civic,  was  equipped  with  a 1.5-liter,  4-cylinder,  transverse, 
gasoline  engine  with  a 5-speed  manual  transmission.  The  test  weight  of  the  vehicle  was  989 
kilograms  and  the  vehicle  was  instrumented  with  eleven  (11)  accelerometers  oriented  to  measure 
X-,  Y-,  and  Z-axis  accelerations. 

The  vehicle  was  impacted  by  an  FMVSS  214  type  impactor  with  a non-deformable  contoured 
face  and  straight  wheels.  The  impactor  was  instrumented  with  three  (3)  accelerometers  to  measure 
X-,  Y-,  and  Z-axis  accelerations  and  its  test  weight  was  1 198  kg. 

Each  crash  test  event  was  recorded  by  three  (3)  high-speed  motion  picture  cameras  operating 
at  approximately  500  frames  per  second. 

The  left  edge  of  the  impactor’s  face  was  aligned  with  the  point  363  mm  behind  the  subject 
vehicle’s  front  wheel  centerline. 
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Section  2.0 


Vehicle  and  Test  Data 
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Table  1 Test  Vehicle  Information 


Vehicle  Manufacturer:  Honda  of  Canada  Mfg.,  Inc. 

Make/Model:  Honda/Civic 

Body  Style:  3-door  hatchback 

Engine  Data:  Type:  transverse  Cylinders:  4 


Model  Year:  1990 
VIN:  2HGED6343LH574704 
Color:  Blue 
Displacement:  1.5-liter 


Transmission  Data:  _4_  Speed,  X Manual. 
Date  Vehicle  Received:  NA 
Dealer's  Name  And  Address:  NA 


Automatic,  _X_  Fwd,  Rwd,  _4wd 

Odometer  Reading:  95,686 


Accessories: 


Power  Steering 

Yes 

Automatic  Transmission 

No 

Power  Brakes 

Yes 

Automatic  Speed  Control 

No 

Power  Seats 

No 

Tilting  Steering  Wheel 

No 

Power  Windows 

No 

Telescoping  Steering  Wheel 

No 

Tinted  Glass 

No 

Air  Conditioning 

Yes 

Radio 

No 

Anti-Skid  Brake 

No 

Clock 

No 

Rear  Window  Defroster 

Yes 

Other 

None 

Remarks: 


1.  Is  the  vehicle  stock  throughout?  Yes 

2.  Does  vehicle  show  evidence  of  prior  accident  history? 

Passenger  rear  window  latch  was  broken 

3.  Does  vehicle  show  any  significant  corrosion?  No 

4.  Condition  of  the  front/rear  bumper  and  frame:  Good 

Certification  Data  From  Vehicle's  Label: 


Vehicle  Manufactured  By:  Honda  of  Canada  Mfg.,  Inc. 

Date  of  Manufacture:  08/90  VIN:  2HGED6343LH574704 
GVWR:  3055  lbs. 

GAWR:  Front:  1600  lbs.,  Rear:  1500  lbs. 
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Table  1 Test  Vehicle  Information.  Cont'd. 


Tire  Size:  P165/70R13 

Tire  Pressure  With  Maximum  Capacity  Vehicle  Load:  Front:  300  kPa 

Rear:  300  kPa 

Spare  Tire  (Mfr.,  Line,  Size):  Goodyear,  Temp,  T105/S0D13 

Type  of  Seats:  Front:  Bucket 

Rear:  Bench 

Type  of  Front  Seat  Backs:  Manually  adjustable 
Maximum  Width:  1695  mm 
Wheelbase:  2500  mm 

Location  of  Label  Stating  Tire  Data: 

The  label  was  located  in  the  glove  box. 

Tire  & Capacity  Data  From  Vehicle's  Label: 

Recommended  Tire  Size:  P165/70R13 

Recommended  Cold  Tire  Pressure:  Front:  35  psi;  Rear:  32  psi 

Designated  Seating  Capacity:  Front:  2 

Rear  3 
Total:  5 

Vehicle  Capacity  Weight:  850  lbs. 
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Table  1 Test  Vehicle  Information.  Cont'd. 


Weight  of  Test  Vehicle  as  Received  with  Maximum  Fluids: 


Right  Front 

300 

kg 

Right  Rear  163  kg 

Left  Front 

306 

kg 

Left  Rear  180  kg 

Total  Front  Weight 

606 

kg 

(63.9%  of  Total  Vehicle  Weight) 

Total  Rear  Weight 

343 

kg 

(36.1%  of  Total  Vehicle  Weight) 

Total  Test  Weight 

949 

kg 

Weight  ofTest  Vehicle: 


Right  Front 

323 

kg 

Right  Rear  171  kg 

Left  Front 

327 

kg 

Left  Rear  168  kg 

Total  Front  Weight 

650 

kg 

(65.7%  of  Total  Vehicle  Weight) 

Total  Rear  Weight 

339 

kg 

(34.3%  of  Total  Vehicle  Weight) 

Total  Test  Weight 

989 

kg 

Weight  of  ballast  secured  in  vehicle  cargo  area:  0 kg 
Components  removed  to  meet  target  test  weight:  None 
CG  = 858  mm  rearward  of  front  wheel  centerline 

Vehicle  Attitudes: 


Delivered: 

LF 

612; 

RF 

624; 

LR 

600; 

RR 

670 

Pre-test: 

LF 

605; 

RF 

612, 

LR 

665, 

RR 

669 
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Table  2 Impactor  Information 


Impactor  Type: 

FMYSS 

214 

Crabbed  Angle: 

0° 

Impactor  Face  Type: 

Contoured  non-deformable 

Weieht  of  Impactor: 

Right  Front: 

292 

kg 

Right  Rear: 

313  kg 

Left  Front: 

593 

kg 

Left  Rear: 

0 kg 

Total  Front  Weight 

885 

kg 

Total  Rear  Weight 

313 

kg 

Total  Test  Weight 

1198 

kg 
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TABLE  3 CRUSH  MEASUREMENTS  AT  VEHICLE  SIDE  SILL  HEIGHT  250  MM 
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All  measurements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  from  the  front  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  4205  millimeters  from  and  parallel  to  the  rear  bumper 
All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


TABLE  3 CRUSH  MEASUREMENTS  AT  VEHICLE  SIDE  SILL  HEIGHT  250  MM 
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All  measurements  ;irc  in  millimeters.  Column  readings  arc  75  millimeters  apart  starting  from  the  front  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  4205  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  X-axis  measurements  taken  from  a reference  plane  4205  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  measurements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  from  the  front  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  4205  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  measurements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  from  the  front  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  4205  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1200  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Figure  1 Vehicle  Accelerometer  Placement 
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Figure  2 Impactor  Accelerometer  Placement 
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Figure  3 Camera  Positions 
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Data  Acquisition  Explanations 


Subject  vehicle  data  was  not  obtained  for  Test  No.  950518-4  because  of  potential  damage 
that  could  have  been  incurred  by  the  data  acquisition  box. 


Test  No.  950518-3 

The  subject  vehicle’s  center  of  gravity  Y-axis  acceleration  data  channel  recorded 
questionable  data  during  the  impact  event.  This  anomaly  affected  the  computations  of  the 
vehicle’s  center  of  gravity  resultant  acceleration,  Y-axis  and  resultant  velocity,  and  Y-axis  and 
resultant  displacement. 

Test  Nos.  950518-2,  -3,  and  -4 

The  impactor’s  center  of  gravity  X-axis  acceleration  data  channel  recorded  harmonic 
ringing  during  the  impact  event.  The  harmonic  ringing  affected  the  computations  of  the 
vehicle’s  center  of  gravity  resultant  acceleration,  velocity,  and  displacment. 
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Section  3.0 


Test  950518-1  Summary 
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Table  5 Test  Conditions 


Test  No.  950518-1 

Date  of  test:  05/18/95 

Time  of  test:  1205 

Ambient  temperature  at  impact  area: 

Intended  impact  velocity:  32.2  kph 

Actual  impact  velocity:  Primary 

Secondary 

Subject  Vehicle  Data 

Length  of  direct  contact  damage:  1445  mm 

Maximum  cumulative  crush  at 

vehicle  side  sill  height:  1 13  mm 

Maximum  cumulative  crush  at 

maximum  crush  height:  242  mm 

Vehicle  Attitudes. 

Post-Test:  LF:  579;  RF:  590;  LR:  660;  RR:  653 


11°  C 


= NA1 
= 32.5  kph 


1 Primary  light  trap  failed 

All  distance  measurements  are  in  millimeters. 
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Table  6 Vehicle  Crush  at  Maximum  Crush  Height 
Test  No.  950518-1 


FL 

= 3393 

Cl 

= 3 

C2 

= 213 

C3 

= 237 

C4 

= 216 

C5 

= 2 

C6 

= -27 

NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Vehicle  Profile  At  Maximum  Crush  Height 
Test  No. 950518-1 
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Table  7 Vehicle  Accelerometer  Locations  and  Data  Summary 
Test  No.  950518-1 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 
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Table  9 Camera  Information 
Test  No.  950518-1 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  front 

Photosonic 

25 

498 

Impact  overall 

2 

Left  rear 

Photosonic 

25 

NA1 

Impact  overall 

3 

Overhead 

Photosonic 

25 

498 

Impact  overall 

1 Camera  malfunctioned  and  broke  film. 
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Section  4.0 


Test  950518-2  Summary 
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Table  10  Test  Conditions 


Test  No.  950518-2 


Date  of  test:  05/18/95 

Time  of  test  : 1438 

Ambient  temperature  at  impact  area: 

Intended  impact  velocity:  32.2  kph 

Actual  impact  velocity:  Primary 

Secondary 


11°C 


= 32.7  kph 
= 32.7  kph 


Subject  Vehicle  Data 

Length  of  direct  contact  damage:  1450  mm 

Maximum  cumulative  crush  at 

vehicle  side  sill  height:  218  mm 

Maximum  cumulative  crush  at 

maximum  crush  height:  371mm 


Vehicle  Attitudes: 

Post-test:  LF:  564;  RF:  598;  LR:  654;  RR:  660 


All  distance  measurements  are  in  millimeters. 
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Table  1 1 Vehicle  Crush  at  Maximum  Crush  Height 
Test  No.  950518-2 


FL 

= 3490 

Cl 

= -42 

C2 

= 154 

C3 

= 371 

C4 

= 359 

C5 

= 87 

C6 

= -33 

NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  C 1 - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 


4-3 


CJ 

E— 

h- 

C j 

Q 

£ 

CL 

o 

1 

UJU1 


4-4 


mill 


Figure  7 

Vehicle  Profile  At  Maximum  Crush  Height 
Test  No.  950518-2 
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Table  12  Vehicle  Accelerometer  Locations  and  Data  Summary 
Test  No.  950518-2 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 
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Table  14  Camera  Information 
Test  No.  950518-2 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  front 

Photosonic 

25 

500 

Impact  overall 

2 

Left  rear 

Photosonic 

25 

NA1 

Impact  overall 

3 

Overhead 

Photosonic 

8.5 

500 

Impact  overall 

1 Camera  malfunctioned  and  broke  film. 
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Section  5.0 


Test  950518-3  Summary 
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Table  15  Test  Conditions 


Test  No.  950518-3 


Date  of  test:  05/18/95 

Time  of  test:  1549 

Ambient  temperature  at  impact  area: 

Intended  impact  velocity:  32.2  kph 

Actual  impact  velocity:  Primary 

Secondary 


11°C 


= NA1 
= 32.2  kph 


Subject  Vehicle  Data 

Length  of  direct  contact  damage:  1460  mm 

Maximum  cumulative  crush  at 

vehicle  side  sill  height:  341  mm 

Maximum  cumulative  crush  at 

maximum  crush  height:  457  mm 


Vehicle  Attitudes: 

Post-test:  LF:  558;  RF:  595;  LR:  651;  RR:  567 


1 Primary  light  trap  failed. 

All  distance  measurements  are  in  millimeters. 
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Table  16  Vehicle  Crush  at  Maximum  Crush  Height 
Test  No.  950518-3 


FL 

= 3705 

Cl 

= -57 

C2 

= 234 

C3 

= 442 

C4 

= 404 

C5 

75 

C6 

= -42 

NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  9 

Vehicle  Profile  At  Maximum  Crush  Height 
Test  No.  950518-3 
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Table  17  Vehicle  Accelerometer  Locations  and  Data  Summary 
Test  No.  950518-3 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 
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Table  19  Camera  Information 
Test  No.  950518-3 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  front 

Photosonic 

25 

500 

Impact  overall 

2 

Left  rear 

Photosonic 

25 

998 

Impact  overall 

3 

Overhead 

Photosonic 

8.5 

498 

Impact  overall 
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Section  6.0 


Test  950518-4  Summary 
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Table  20  Test  Conditions 


Test  No.  9505 1 8-4 , 


Date  of  test:  05/18/95 

Time  of  test:  1654 

Ambient  temperature  at  impact  area: 

Intended  impact  velocity:  56.3  kph 

Actual  impact  velocity:  Primary 

Secondary 


11°  C 


- 56.5  kph 
= 56.5  kph 


Subject  Vehicle  Data 

Length  of  direct  contact  damage:  1460  mm 

Maximum  cumulative  crush  at 

vehicle  side  sill  height:  632  mm 

Maximum  cumulative  crush  at 

maximum  crush  height:  732  mm 


Vehicle  Attitudes: 

Post-test:  LF:  551;  RF:  591;  LR:  650;  RR:  559 


All  distance  measurements  are  in  millimeters. 
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Table  21  Vehicle  Crush  at  Maximum  Crush  Height 
Test  No.  950518-4 


FL 

= 3640 

Cl 

= -118 

C2 

= 302 

C3 

= 726 

C4 

= 697 

C5 

= 223 

C6 

= -77 

NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 


UilU 
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UPWARD  FROM  GROUND  LEVEL 


Table  23  Camera  Information 
Test  No.  950518-4 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  of 
Camera  Data 

1 

Left  front 

Photosonic 

25 

NA1 

Impact  overall 

2 

Left  rear 

Photosonic 

25 

998 

Impact  overall 

3 

Overhead 

Photosonic 

25 

498 

Impact  overall 

1 Camera  malfunctioned  and  broke  film. 


6-7 


■ 


Appendix  A 


Photographs 


A-l 


List  of  Photographs 


Test  No.  950518-1 

A-l.  Pre-Test  Front  View 

A-2.  Post-Test  Front  View 

A-3.  Pre-Test  Left  Front  Three-Quarter  View 

A-4.  Post-Test  Left  Front  Three-Quarter  View 

A-5.  Pre-Test  Left  Side  View  1 

A-6.  Pre-Test  Left  Side  View  2 

A-7.  Pre-Test  Left  Rear  Three-Quarter  View 

A-8.  Post-Test  Left  Rear  Three-Quarter  View 

A-9.  Pre-Test  Rear  View 


A-10.  Post-Test  Rear  View 


i 


m 


Figure  A-l . Pre-Test  Front  View 


Figure  A-2.  Post-Test  Front  View 


Figure  A-3.  Pre-Test  Left  Front  Three-Quarter  View 


Figure  A -4.  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-5.  Pre-Test  Left  Side  View  1 


Figure  A-6.  Pre-Test  Left  Side  View  2 


Figure  A-7.  Pre-Test  Left  Rear  Three-Quarter  View 


Figure  A-8.  Post-Test  Left  Rear  Three-Quarter  View 


Figure  A-9.  Pre-Test  Rear  View 


Figure  A- 10.  Post-Test  Rear  View 


List  of  Photographs 


Test  No.  950518-2 


A-l  1.  Post-Test  Front  View 

A- 12.  Post-Test  Left  Front  Three-Quarter  View 

A-13.  Post-Test  Left  Side  View 

A- 14.  Post-Test  Left  Rear  Three-Quarter  View 
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Appendix  C 


Miscellaneous  Test  Information 


C-l 


Vehicle  Accelerometer  Information 


No. 

Location 

Axis 

Manufacturer 

Model 

Serial 

Number 

Orientation 
(+  Sensing) 

1 

Vehicle  center  of  gravity 

X 

Endevco 

7264 

BE97J 

Front 

Y 

Endevco 

7264 

AK21 

Left 

Z 

Endevco 

7264 

AN45 

Up 

2 

Left  front  sill 

X 

Endevco 

7264 

AS95 

Rear 

Y 

Endevco 

7264 

AT38 

Right 

3 

Right  front  sill 

X 

Endevco 

7264 

AU31 

Front 

Y 

Endevco 

7264 

AY66 

Left 

4 

Left  rear  seat 

X 

Endevco 

7264 

AZ67 

Front 

Y 

Endevco 

7264 

BA46 

Right 

5 

Right  rear  seat 

X 

Endevco 

7264 

AW52 

Front 

Y 

Endevco 

7264 

BF04 

Right 

Impactor  Accelerometer  Information 


Serial  Orientation 


No.  Location 

Axis 

Manufacturer 

Model 

Number 

(+  Sensing) 

1 Center  of  Gravity 

X 

Endevco 

7264 

BC75J 

Front 

Y 

Endevco 

7264 

BH91J 

Left 

Z 

Endevco 

7264 

BF99J 

Up 

Sign  Convention 


Ail  Dummy,  Barrier,  and  Vehicle  Channels: 


+X:  Forward 
+Y:  Leftward 
+Z : Upward 


+Force:  Tension 


